ABSTRACT
Introduction
Neonatal sepsis continues to be a major cause of morbidity and mortality in India, but is treatable if diagnosis is made in time. [1] One to eight cases of neonatal septicaemia are reported in all live births [2] and it is one of the four leading causes of morbidity and mortality in India. Neonatal sepsis can be early or late in onset. In early onset, maximum cases are observed within 24 h of life, and smaller percentage thereafter up to 7 days. The infection can be transmitted from the mother via transplacental route, ascending infection, during passage through an infected birth canal, or exposure to infected blood at delivery. [3] The new born infants are more susceptible to bacterial invasion than the older children due to their weak immune system, premature are moresusceptible. [4] It is absolutely necessary to diagnose neonatal infection early, recognizing its risk factors, its causes, using clinical signs and rapid diagnostic method so that no time gap is narrowed to start the appropriate treatment. If not recognized early, it can cause septicaemia leading to, multiple organ dysfunction and invariably death. There are various diagnostic tests used for rapid diagnosis of neonatal sepsis. These rapid diagnostic tests that differentiate infected from non-infected neonates, particularly in the first few days, have the potential to make significant impact on neonatal care.The major concern of the clinicians is its non-specific presentation and sometimes the rapid progression of sepsis. Blood culture is gold standard test but the procedure is time consuming (takes 48-72 h) [5, 6] and the yield is low (8-73%) [5, 6, 7, 8, 9] and the facilities for the test might not be available in all the labs of resource poor countries. So, the significance of various screening tests, either singly or in combination is observed. Acute phase reactant are good indicators as sepsis marker but their cost is very, accurate slide study by pathologist can give us information about sepsis more accurately.
Material and Methods
The prospective study was conducted in Neonatal Division of Department of Pediatrics in a tertiary care hospital, from August 2012 to August 2013, the blood samples from 150 babies meeting the inclusion and exclusion criteria constituted the material for study. Detail history and clinical findings were recorded in the proforma.
Inclusion Criteria

1)
Neonates born to mothers with at least one of the following risk factors are included: For the purpose of the study neonates will be divided in 3 groups: Definite sepsis: Neonate with signs and symptoms suggestive of sepsis with a positive blood culture. Probable sepsis: Based on any one of the following:
• Two or more signs suggestive of sepsis with at least one abnormal laboratory parameters.
• One or more signs suggestive of sepsis with two or more abnormal laboratory parameters.
No Sepsis: No signs of sepsis or abnormal lab parameters Neonates were followed up for up to 72 hours from the time of birth for the development of any symptoms and signs suggestive of neonatal sepsis and if present were recorded, Infants with <37 weeks gestational age were regarded as preterm and >37 weeks term. [10] Under complete aseptic conditions, 0.5-1 ml of blood sample was obtained by peripheral venepuncture. Sepsis work-up involved complete blood counts, C-reactive protein, procalcitonin and blood culture. Reduced platelet count as a part of observational data was recorded, but not included as sepsis marker in the study, though in various studies it has been correlated with sepsis, [11] reduced platelet count can be due to other causes as well was Peripheral blood smears were prepared immediately, stained with Leishman stain and examined under oilimmersion lens of light microscope at a magnification of ×1000. Differential counts were performed on these smears by counting at least 200 cells. All the peripheral blood smears were analysed by pathologists blinded to the infection status of these infants and observed manually:
 White blood cell (WBC) count and its differential count.  Nucleated red blood cell count (to correct total WBCs count)  Abnormal total leukocyte count, abnormal total PMN count, elevated immature PMN count, elevated immature to total (I:T) PMN ratio, Sensitivity, specificity, positive and negative predictive values (NPVs) were calculated for each parameter. P value was also calculated for different parameters. Data was compiled and statistically analyzed by using SPSS software. Among 150 babies included in the study on the basis of maternal risk factors and clinical signs following were the observational points:-Males were 85(56%) and females were 65(43%). 99 (66%) cases were less than 2.5 kg and 51(34%) babies were more than 2.5 kg. 89 (59.9%) cases are less than 37 weeks and 61 (40.6%) cases were more 37 weeks of gestation. With risk factor 6% had meconium stained liquor, 27% had PROM, 2% had prolonged or instrumental delivery, 2% had maternal UTI, 9.3%had foul smelling liquor 20% had intrapartum fever 4% having more than 3 vaginal examinations. Regard to signs of sepsis, 82(54%) had developed respiratory problems out which 25 babies (52.08%) developed sepsis, 62 babies (41.33%) had developed general signs. Out of which 28 (58.33%) developed sepsis, 54 babies (36%) developed gastrointestinal tract related problems out of which 23(47.92%) developed sepsis, 16(10.6%) babies had CNS related problems out of which 11(22.9%) developed sepsis, 21(14%) babies had cardiovascular problems out of which 10(20%) developed sepsis, 7(4.67%) babies had renal problems out of which 1(2.08%) developed sepsis and 12(8%) babies had haematological problems out of which 6(12.5%) developed sepsis. Procalcitonin is positive in 88 cases and negative in 62 babies. CRP was positive 61 cases and negative in 89 cases. 102 cases had blood culture negative and in 48 cases blood culture was positive. Total count Positive Test Report (TLC ≤ 5,000 &> 20,000) was noted in 39 of patients and in the remaining 111 was Negative Test Report (TLC <= 20,000 &> 5,000). Absolute neutrophil count < 1500 was observed in one baby rest of the babies (149) ANC > 1500. Band cell ratio >20% was noted in 20 cases and 1130 of cases had ratio of <20%. There was no sepsis observed in 58 of cases, probable sepsis was observed in 44 of cases and definite sepsis was observed in 48 cases. Early identification of an infected neonate also helps in avoiding unnecessary treatment of a non-infected neonate. The higher proportions of cases were found, with gestational age less than 37 weeks, Preterm are more susceptible to infections than are the term babies, which is due to their poor immune system, low levels of immunoglobulins and low weight at birth. [12] Test AUC 95% Confidence Interval S. E. The I/T ratio evaluation is significant in many other ways also, regarding its easy availability, accessibility, low cost, less time consuming and practically possible in all the laboratories, which makes it convenient for any common man to get a high risk infant tested and diagnosed on time. Most of babies presented in our study in first few days of life and were managed as early onset sepsis. [13, 14] In our study, we correlated the sensitivity, specificity, PPV, and NPV of the various test and compared also with the each other. Elevated I:T ratio was found to be the most reliable indicator of sepsis in our study, and also in various other studies like those done by Ghosh et al [4] and Narasimha et al. [15, 16] Immature PMN count and I:T PMN ratio was also a very sensitive indicator of neonatal sepsis. Also, in our study, the total PMN count had a limited role in sepsis screening. These finding were similar to the study done by Akenzua. [17] In our study procalcitonin was found to be highly sensitive rapid and simple method of identification of neonatal sepsis in comparison to C-reactive protein.
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